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(1.) 
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C.) 
(2. 


(A.) 
C.) 
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(a.) 
(C.) 


(4) 


(a.) 
(с.) 


(5.) 
(а.) 


(с.) 
(6.) 


(a.) 
(C.) 
(7.) 
(a.) 


(C.) 
(8. 


(A.) 
(C.) 


NC ERT LINE BY LINE QUESTIONS 


An adiabatic process occurs in 


Open system (D.) Closed system 


Isolated system (d.) Inall the given system 


When two moles of hydrogen expands isothermally against a constant pressure of 1 atm, at 25?C from 
15 L to 50 L, the work done (in litre atm) will be 


17.5 (b.) 35 
51.5 (d.) 70 


The enthalpy of combustion of Hz, cyclohexane (CgH49) and cyclohexane (СН; з) are - 241, - 3800 and 
—3920 kJ per mol respectively. Heat of hydrogenation of cyclohexane is 


121 kJ/mol (b.) -121 kJ/mol 
+242 kJ/mol (d.) 242 kJ/mol 


To calculate the amount of work done in joules during reversible isothermal expansion of an ideal gas, 
the volume must be expressed in 


m? only (b.) dms only 
cm? only (d.) Any of these 


Which one of the following is not a state function? 
Enthalpy (D.) Entropy 


Work (d.) Free energy 


When one mole of monoatomic ideal gas at T K undergoes adiabatic change under a constant external 
pressure of 1 atm changes volume from 1 L to 2 L. The final temperature in Kelvin would be 


T 2 

22/3 (b) T+ 3x0.0821 

T —̃ — 
d.) 1 3x0.0821 


For a reaction at 25°C, enthalpy and entropy changes are —11.7 x 10°J mol! and —105 J mol K7 
respectively. What is the Gibbs free energy? 


15.05 kJ (b.) 19.59 kJ 


2.55 kJ (d.) 22.55 kJ 
For the reaction of one mole of zinc dust with one mole of sulphuric acid in a bomb calorimeter, AU and 


W correspond to 
AU<0,W=0 (D) AU=0,W<0 


AU >0,W = 0 (d.) AU=0,W>0 


(9.) 
(a.) 
C.) 


(10.) 
(a.) 
(C.) 

(11.) 
(a.) 
(C.) 


(12. 
(A.) 


(C.) 


(13. 
(A.) 
(C.) 


(14.) 
(A.) 


C.) 


(15.) 
(A.) 


C.) 


(16.) 
(A.) 
(C.) 


A heat engine absorbs heat Q4, at temperature Т; and heat Q, at temperature 72, work done by the engine 
is (Q4 + Q2) this data 


Violates 1st law of thermodynamics (D.) Violates 1st law of thermodynamics if a, is -ve 


Violates 1st law of thermodynamics if a, is -ve (d.) Does not violates 1st law of thermodynamics 


In the combustion of 2.0 g of methane, 25 kcal heat is liberated. Heat of combustion of methane would 
be 


150 kcal (b.) 200 kcal 


250 kcal (d.) 350 kcal 


The resultant heat change in a reaction is the same whether it takes place in one or several stages. This 
statement is called 


Lavoisier and Laplace law (D.) Hess'slaw 


Joule's law (d.) Le-Chatelier's principle 


For the isothermal expansion of an ideal gas 


E and H increases (D.) E increases but H decreases 


H increases but E decreases (d.) E and Н are unaltered 


A gas expands isothermally against a constant external pressure of 1 atm from a volume of 10 dm? to a 
volume of 20 dms. It absorbs 800 J of thermal energy from its surroundings. The AU is 


—312J (b.) +1237 


—213J (d.) +231J 


Mark the correct statement 


For a chemical reaction to be feasible, AG (D.) Entropy is a measure of order in a system 
should be zero 

For a chemical reaction to be feasible, AG (d.) The total energy of an isolated system is 
should be positive constant 


The amount of heat measured for a reaction in a bomb calorimeter is 
AG (b.) AH 


AE (d.) p.AV 


Equal volumes of monoatomic and diatomic gases at same initial temperature and pressure are mixed. 
The ratio of specific heats of the mixture (Cy / Cy) will be 


1 (b.) 2 


1.67 (d.) 12 


(17.) AS? will be highest for the reaction 


(a.) 
C.) 


(18.) 
(A.) 


(C.) 
(19.) 


(a.) 
C.) 


(20.) 
(A.) 


(C.) 


(21. 
(A.) 
(C.) 


(22.) 
(a.) 
(C.) 


(23. 
(A.) 


C.) 


(24.) 
(a.) 


C.) 


(25.) 


(a.) 


Ca(s) + 0; (g) > CaO(s) (b.) Сасо, (g) > CaO(s) + СО, (в) 


C(g) + O5 (g) > CO; (g) (d.) Na (g) + 02(g) > 2NO(g) 


The quantity of heat measured for a reaction in a bomb calorimeter is equal to 
AG (D.) AH 


pAV (d.) AE 


Two moles of helium gas expanded isothermally and irreversible at 27?C from volume 1 dm? to 1 m? at 
constant pressure of 100 k Pa. Calculate the work done. 


99900 kJ (b.) 99900 J 
34464.65 kJ (d.) 34464.65 J 


AE°of combustion of isobutylene is - х kJ mol~*. The value of AH? is 
= AE? (b.) > AE° 


=0 (d.) «AE? 


Molar heat of vaporisation of a liquid is 6 kJmol 1. If the entropy change is 16 J mol !K !, the boiling 
point of the liquid is 


273K (b.) 375°C 


375 K (d.) 102°C 


The molar heat capacity of water at constant pressure is 75 J& ! mol !. When 1.0 kJ of heat is supplied 
to 100 g of water which is free to expand the increase in temperature of water is 


24K (b.) 36K 


4.8 K (d) 12K 


Which is correct for an endothermic reaction? 


A H is positive (D.) AH is negative 


A E is negative (d.) AH=0 


Hess's law is based on 


Law of conservation of mass (D.) Law of conservation of energy 


First law of thermodynamics (d.) None ofthe above 


An ideal gas is allowed to expand both reversibly and irreversibly in an isolated system. If T; is the 
initial temperature and Tris the final temperature, which of the following statements is correct? 


(TF), > (Ly) e, (D.) Tr Tj for reversible process but Ty = T; for 


EU 


irreversible process 


(C.) (Tr) e, — (L) uren (d.) Т; = Т; for both reversible and irreversible 
processes 


(26.) The correct relationship between free energy change in a reaction and the corresponding equilibrium 
constant K, is 


(A.) AG = RT InK, (D.) AG = RT InK, 


(C.) AG° = RT Ink. (d.) —AG? = RT InK, 
(27.) Combustion of glucose takes place according to the equation 


C&H450g + CO, > 6C0, + 6H20; AH = —72kcal. How much energy will be required for the production of 1.6 g 
of glucose (Molecular mass of glucose = 180)? 


(a.) 0.064 kcal (b.) 0.64 kcal 


(C.) 6.4 kcal (d.) 64 kcal 


(28.) Based on the first law of thermodynamics, which one of the following is correct? 


(A.) For an isochoric process-AE = —Q (D.) For an adiabatic process-AE = —W 


(C.) Foran isothermal process-Q = +W (d.) For a cyclic ргосеѕѕ=0 = —W 


(29.) In an adiabatic process 

(A.) p. A/ =0 (b.) q=+W 
(C.) AE =q (d.) q=0 

(30.) In which of the following condition a chemical reaction can not occur? 


(a.) AH and AS increase and TAS > AH (D.) AH and AS decrease and AH > TAS 


(C.) AH increase and AS decreases (d.) AH decreases and AS increases 


(31.) Identify the intensive quantity from the following 
(a.) Enthalpy and temperature (D.) Volume and temperature 


(C.) Enthalpy and volume (d.) Temperature and refractive index 


(32.) A hypothetical reaction A + 2B, proceeds through following sequence of steps 
(1) A O C; AH = و‎ (ii) C > D; AH = v 

(iii) D > B; AH = x 

Then the heat of reaction i 

(A.) q-v+2x (D) q+v—2x 


(С) q+tv+2x (d.) q+2v—2x 


(33.) A schematic plot of In Keq versus inverse of temperature for a reaction is shown below 


EN 


In Ke, — 2 


БУ 103. X. 2.0x 10° 


1/T (КТ) 
The reaction must be 
(a.) Exothermic (D.) Endothermic 
(C.) One with negligible enthalpy change (d.) Highly spontaneous at ordinary temperature 


(34.) In an isochoric process, the increase in internal energy is 


(a.) Equal to the heat absorbed (D.) Equal to the heat evolved 
(C.) Equalto the work done (d.) Equal to the sum of the heat adsorbed and work 
done 


(35.) Heat of combustion of a substance: 


(a.) Is always positive (D.) Is always negative 


(C.) Is equal to heat of formation (d.) Nothing can be said without reaction 


(36.) The free energy change for a reversible reaction at equilibrium is 


(a.) Large, positive (D.) Small, negative 

(C.) Small, positive (d.) 0 

(37.) If gas at constant temperature and pressure expands then its 

(a.) Internal energy increases and then decreases (D.) Internal energy increases 
(C.) Internal energy remains the same (d.) Internal energy decreases 


(38.) For the following two reactions, 
(i)CH4(g) + 20;(g) > CO2(g) + 2H20 
AH = —890.4 kJ 
(ii)2HgO(s) > 2Hg(l) + О, (о) - 181.6 kJ 
Which one of the following statements is correct? 


(a.) Both of them are exothermic (D.) Both of them are endothermic 


(C.) (i) is exothermic and (ii) is endothermic (d.) (i)is endothermic and (ii) is exothermic 


(39.) Internal energy is sum of 
(a.) Kinetic energy and potential energy (b.) All types of energy of the system 


(C.) Energy of internal system (d.) None of the above 


(40.) What is AE for system that does 500 cal of work on surrounding and 300 cal of heat is absorbed by the 


system? 
(a.) -200 cal (b.) -300 cal 
(C.) +200cal (d.) +300cal 


(41.) 50 mLof water takes 5 min to evaporate from a vessel on a heater connected to an electric source which 
delivers 400 W. The enthalpy of vaporisation of water is 


(a.) 40.3 kJ per mol (D.) 43.2 kJ per mol 


(C.) 16.7 kJ per mol (d.) 180.4 kJ per mol 


(42.) Which of the following taking place in the blast furnace is endothermic? 
(A.) CaCO, > CaO + CO; (b.) 2C+0, > 2CO 


(c.) C+0, со, (d.) FeO; + ЗСО > 2Fe + 3C0, 


(43.) An ideal gas expands in volume from 1 x 10 т? to 1 x 10 ms at 300 К against a constant 
pressure of 1 x 10? Nm . The work done is 


(a.) -900J (b.) -900kJ 


(c.) 270kJ (d.) 900 KJ 


(44.) If a refrigerator’s door is opened then, we get 
(a.) Room heated (D.) Room cooled 


(C.) More amount of heat is passed out (d.) No effect on room 


(45.) Which of the following equations correctly represents the standard heat of formation (AHF) of methane? 
(A.) C(diamond)+ 2H,(g) > СН, (е) (D.) C(graphite) + 2H,(g) > СН, (0) 


(C.) C(graphite) + 2H(g) > СН, (е) (d.) C(graphite) + 4H > CH,(g) 


(46.) The heat of neutralisation of a strong acid and a strong alkali is 57.0 kj mol~*. The heat released when 
0.5 mole of HNO; solution is mixed with 0.2 mole of KOH is 


(a.) 57.0kJ (D) 11.4 kJ 


(с) 28.5 kJ (d.) 34.9 kJ 


(47.) A system absorbs 10 kJ of heat and does 4 kJ of work. The internal energy of the system 
(a.) Increases by 6 kJ (D.) Decreases by 6 kJ 


(C.) Decreases by 14 kJ (d.) Increases by 14 kJ 


(48.) A process is taking place at constant temperature and pressure. Then 
(A.) AH = AE (D) AH=TAS 


(c.) AH=0 (d.) AS=0 


(49.) Enthalpy change for a reaction does not depend upon 


(a.) The physical states of reactants and products (D.) Use of different reactants for the same products 


(C.) The nature of intermediate reaction steps (d.) The differences in initial and final temperature 


of involved substances 


(50.) Which of the following conditions will always lead to a non spontaneous change? 
(a.) Positive AH and positive AS (D.) Negative AH and negative AS 


(C.) Positive AH and negative AS (d.) Negative AS and positive AS 


TOPIC WISE PRACTICE QUESTIONS 


TOPIC 1: First Law and Basic Fundamentals of Thermodynamics 


1. 


2, 


10. 


Which has maximum internal energy at 290 К? 

(1) Neon gas (2) Nitrogen gas (3) Ozone gas (4) Equal for all 

One mole of a non-ideal gas undergoes a change of state from (1.0 atm, 3.0 L, 200 K) to (4.0 atm, 5.0 L, 
250 K) with a change in internal energy ( AU) = 40 L-atm. The change in enthalpy of the process in L— 
atm : 


(1) 43 (2) 57 (3) 42 (4) None of these 
Which of the following is closed system? 

(1) Jet engine (2) Tea placed in a steel kettle 

(3) Pressure cooker (4) Rocket engine during propulsion 


The state of a thermodynamic system is described by its measurable or macroscopic (bulk) properties. 
These are 


(1) Pressure and volume (2) Pressure, volume, temperature and amount 

(3) Volume, temperature and amount (4) Pressure and temperature 

Enthalpy change (AH) of a system depends upon its 

(1) Initial state (2) Final state (3) Both on initial and final state (4) None of these 


One mole of an ideal gas at 300 K is expanded isothermally from an initial volume of 1 L to 10 L. The 
AE for this process is (R =2 cal. mol! K 

(1) 163.7 cal (2) zero (3) 1381.1 cal (4) 9 lit. atm 

When 1 mol of a gas is heated at constant volume, temperature is raised from 298 to 308 K. If heat 
supplied to the gas is 500 J, then which statement is correct ? 

(1) q = w = 500 J, AU =0 (2) q = AU = 500 J, w =0 

(3) و‎ = -w = 500 J, AU =0 (4) AU =0, و‎ = м = -500 J 

In a closed insulated container, a liquid is stirred with a paddle to increase the temperature, which of the 
following is true? 

(1) AE SWE C, g= O (2) ЛЕ =М№= 4+0 (3) AE=0,W=q#0 (4)W=0, AE=q#0 

Which of the following factors affect the internal energy of the system ? 

(1) Heat passes into or out of the system. (2) Work is done on or by the system. 

(3) Matter enters or leaves the system. (4) All of the above 

Adiabatic expansions of an ideal gas is accompanied by 

(1) decrease in AE (2) increase in temperature 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


(3) decrease in AS (4) no change in any one of the above properties 
During isothermal expansion of an ideal gas, its 


(1) internal energy increases (2) enthalpy decreases 

(3) enthalpy remains unaffected (4) enthalpy reduces to zero. 

Which of the following are not state functions ? 

()qtw (II) q (IIT) w (IV) H - TS 

(1) (I) and (IV) (2) (ID), (III) and (IV) (3) (Y, (II) and (III) (4) (II) and (III) 
For a cyclic process, which of the following is not true? 

(1) AH=0 (2 AE =0 (3) AG =0 (4) Total W = 0 


Work out the heat change (cal) when 40 g of He gas at 27 °C undergoes isothermal and reversible 
compression from initial pressure of 1 atm to 10 atm (R = 2 cal K* mol). 


(1) 13.818 k cal (2) -13.818 K cal (3) 55.272 k cal (4) —55.272 k cal 
If an ideal gas does the work of expansion solely at the cost of its internal energy, the process is 
(1) reversible (2) irrerversible (3) isothermal (4) adiabatic 


In order to maintain constant temperature of a system involving an ideal gas, heat has to be removed. 
Then what is true? 


(1) The gas is being compressed (2) The gas is undergoing expansion 

(3) The gas is performing the work (4) There is neither expansion nor contraction of the gas 
Temperature of 5 moles of a gas is decreased by 2K at constant pressure. Indicate the correct statement. 
(1) work done by the gas - 5 R (2) work done by the gas = 10 R 

(3) work done over the gas = 10R (4) work done = 0 


According to the first law of thermodynamics, AU = q + W. In special cases the statement can be 
expressed in different ways. Which of the following is not a correct expression? 

(1) At constant temperature q = —W (2) When no work is done AU =q 

(3) In gaseous system AU Sd PAN (4) When work is done by the system: AU = q + W 
The maximum work done when pressure on 10 g of hydrogen is reduced from 20 to 1 atm at a constant 
temperature of 273 K will be 

(1) 8170 cal (2) 8180 cal (3) 8200 cal (4) 8350 cal 

Which of the following statements/relationships is not correct in thermodynamic changes? 

(1) AU - 0 (isothermal reversible expansion of a gas) 


(2) м = -nRT PEE (isothermal reversible expansion of an ideal gas) 
1 


(3) w=-nRT in (isothermal reversible expansion of an ideal gas) 
1 
(4) For a system of constant volume heat involved directly changes to internal energy. 


An ideal gas expands in volume from 1x107 to 1 x 10 m? at 300 K against a constant pressure of 1x10? 
Nm *. The work done is 
(1) 270 kJ (2) — 900 kJ (3) — 900 J (4) 900 kJ 
TOPIC 2: Laws of Thermochemistry 
The difference between AH and AU is usually significant for systems consisting of 
(1) only solids (2) only liquids (3) both solids and liquids (4) only gases 
The molar heat capacity of water at constant pressure is 75 JK! mol". When 1kJ of heat is supplied to 
100 g of water, which is free to expand, the increase in temperature of water is 


(1) 6.6 K (2)1.2 K (3) 2.4K (4) 4.8 K 
If a reaction involves only solids and liquids which of the following is true ? 
(1) AH < AE (2 AH= AE (3 AH» AE (4) AH- AE+RTAn 


Consider the reaction: №, +3H, — 2NH, carried out at constant temperature and pressure. If AH and A 


U are the enthalpy and internal energy changes for the reaction, which of the following expressions is true 
7 


(1) AH» AU (2) AH< AU (3) AH= AU (4) AH=0 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


38. 


The A, H“ of Оз, CO», NH3 and HI are 142.2, —393.3, —46.2 and + 25.9 kJ per mol respectively. The order 


of their increasing stabilities will be 

(1) Оз, CO», NH3, НІ (2) CO», NH3, HI, Os (3) Оз, HI, NH3, CO? (4) NH3, HI, СО», 03 

The heat of combustion of carbon to CO; is — 393.5 kJ/mol. The heat released upon formation of 35.2 g 
of CO» from carbon and oxygen gas is 

(1) * 315 kJ (2) — 31.5 kJ (3) — 315 kJ (4) * 31.5 kJ 

Assume each reaction is carried out in an open container. For which reaction will AH = AE? 

(1) C(s) + 2H20 (g) > 2H» (g) + CO» (g) (2) РСІ5 (g) > PCl; (g) + Cl» (g) 

(3) 2CO (g) + O2 (в)  2CO» (в) (4) Н» (в) + Bra (g) +2 HBr (g) 

The enthalpies of formation of Al»03 and Cr2O3 are -1596 kJ апа -1134 kJ respectively. AH for the 
reaction 2A] *Cr;O4 — 2Cr + Al»O3 is 

(1) -2730 kJ (2) -462 kJ (3) -1365 kJ (4) +2730 kJ 

Equal volumes of molar hydrochloric acid and sulphuric acid are neutralized by dil. NaOH solution and x 
kcal and y kcal of heat are liberated respectively. Which of the following is true? 


(1) x 2y eRe - y (3) x = 2y (4) None of these 


For the reaction A+ B; АН = + 24 kJ/mol and В Э C; AH = - 18 kJ/mol, the decreasing order of 
enthalpy of A, B and C follows the order 

(1)A, B, C (2) B, С, A (3)C, B, A (4) C, A, B 

Energy required to dissociate 4 g of gaseous hydrogen into free gaseous atoms is 208 kcal at 25 °C. The 
bond energy of H-H will be : 

(1) 104 kcal (2) 52 kcal (3) 10.4 kcal (4) 1040 kcal 


Calculate enthalpy change for the change 85 ( g ) — S, ( g) , given that 

H,S,(g) —2H(g)+2S(g), AH = 239.0 kcal mol 

H,S(g)——> 2H(g)+S(g), AH =175.0kcal mol 

(1) + 512.0 k cal (2) — 512.0 k cal (3) 508.0 k cal (4) — 508.0 k cal 

An ideal gas is allowed to expand both reversibly and irreversibly in an isolated system. If T; is the initial 
temperature and T; is the final temperature, which of the following statements is correct? 

(1) (Тұ) у = (Tf)irev (2) T = Ti for both reversible and irreversible processes 

(3) (TÐirev > (Т), (4) Te > Т; for reversible process but T; = T; for irreversible process 

On the basis of thermochemical equations (Т), (IT) and (III) find out which of the algebraic relationships 
given in options (i) to (iv) is correct. 

(I) C (graphite) + O»(g) > CO2(g); AH =x kJ mol”! 


(II) C(graphite) +3 O»(g) 5 CO(g); AH =y kJ mol! 


(III) CO (g) +3 O»(g)  CO»(g); AH =z kJ mol! 


(1)z=xt+y (2)x=y-z (3)x=ytz (4) y=2z-x 
Consider the following reaction occurring in an automobile 

2C gH jg (g) + 2502 (g) — 16CO»(g) +18H2O(g) the sign of AH, AS and AG would be 
(1) V (2) ali (3) تہ‎ Жы (4) ےا‎ 


1 
Enthalpy of CH, + БЫ ج‎ СН.ОН is negative. If enthalpy of combustion of CH, and CH3OH are x and 


respectively, then which relation is correct 

(1)x>y (2)x<y (3)х=у (4) x2y 

If the bond energies of H-H, Br- Br, and H-Br are 433, 192 and 364 kJ mol ! respectively, the AH? for 
the reaction H2(g) + Bro(g) > 2HBr(g) is 

(1) — 261 kJ (2) * 103 kJ (3) * 261kJ (4) — 103 kJ 


ھا 
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Calculate the standard enthalpy change (in kJ mol!) for the reaction H2(g) + O2(g) > H2O>(g), given that 
bond enthalpy of H-H, O=O, О-Н and О-О (in kJ امھ‎ are respectively 438, 498, 464 and 138. 

(1) – 130 (2) — 65 (3) + 130 (4) — 334 

Four grams of graphite is burnt in a bomb calorimeter of heat capacity 30 kJ K ! in excess of oxygen at 1 
atmospheric pressure. The temperature rises from 300 to 304 K. What is the enthalpy of combustion of 
graphite (in kJ mol)? 

(1) 360 (2) 1440 (3) —360 (4) -1440 


The standard enthalpy of formation ( AfH5,, ) for methane, CH, is – 74.9 kJ mol. In order to calculate 


the average energy given out in the formation of a C — H bond from this it is necessary to know which 
one of the following? 

(1) The dissociation energy of the hydrogen molecule, Н». 

(2) The first four ionisation energies of carbon. 

(3) The dissociation energy of H» and enthalpy and sublimation of carbon (graphite). 

(4) The first four ionisation energies of carbon and electron affinity of hydrogen. 


At 25°C and 1 bar which one of the following has a non-zero of AH; ? 

(1) Br» (1) (2) C (graphite) (3) 12 (s) (4) Os (g) 

If enthalpy of formation of C2H4(g) , CO2(g) and H5;O(l) at 25°C and 1atm pressure are 52, — 394 and 
— 286 kJ/mol respectively, the change in enthalpy is equal to 

(1) - 141.2 kJ/mol (2) – 1412 kJ/mol (3) * 14.2 kJ/mol (4) * 1412 kJ/mol 

250 mL of 0.1 M НСІ and 250 mL of 0.1 M KOH, both being at the same temperature, are mixed 
thoroughly and the temperature rise is found to be ATI. If the experiment is repeated using 500 mL each 
of the two solutions and A T; is the temperature rise, then which is true? 

(1) A T» >2A Ti (2) A Ti =2A T» (3) A Ti — A T» (4) none of these 

From the following bond energies: 

Н — Н bond energy: 431.37 kJ mol! 

C = C bond energy: 606.10 kJ mol! 

C — C bond energy: 336.49 kJ mol! 

C — bond energy: 410.50 kJ mol! 

Enthalpy for the reaction, 

H H H H 

c = сен-н——н-с-с-н 

H H H H will be: 

(1) – 243.6 kJ mol! (2) 120.0 kJ mol! (3) 553.0 kJ mol! (4) 1523.6 kJ mol! 

The values of standard enthalpy of formation of SFg(g), S(g)and F(g) are : 1100, 275 and 80 kJ mol”! 
respectively. The average S—F bond energy in SFg will be 

(1) 309 kJ (2) 315 kJ (3) 320 kJ (4) 300 kJ 

The following two reactions are known : 

Fe;O3(s) + 3CO(g) ——> 2Fe(s) + 3CO2(g); AH = -26.8 kJ 

FeO(s) + CO(g) —— Fe(s) + CO2(g); AH = -16.5 kJ 

The value of AH for the following reaction 

Fe:03(s) + CO(g) —— 2FeO(s) + CO»(g) is; 

(1) * 6.2 kJ (2) * 10.3 kJ (3) — 43.3 kJ (4) -10.3 kJ 

The fat, С57 Н 0406(5), is metabolized via the following reaction C57H1940¢(s) + 80 O2(g) > 57CO»(g) + 
52H00) the energy (kJ) liberated when 1.0 g of this fat reacts will be Given the enthalpies of formation, 
A, H (C 50 H 10406, 8) = 70870 kJ/mol; 

Af H' (H20, 1) = - 285.8 kJ/mol; 

Af H“ (CO», g) = — 393.5 kJ/mol 

(1) – 37.98 (2) — 40.4 (3) — 33.4 (4) — 30.2 

Hess's law is used to calculate : 

(1) enthalpy of reaction. (2) entropy of reaction 
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(3) work done in reaction (4) All of the above 
An imaginary reaction X ——> Y takes place in three steps 
X — А, AH = «О: В — А, АН = sq. B —— Y, AH- -q3 
If Hess' law applicable, then the heat of the reaction (X Y) is : 
(1) di - d +з (2) 4-1 (3) q1-d2-43 (4) 93—92—91 
What amount of energy (kJ) is released in the combustion of 5.8 g of C4H1o(g)? 
2C4H10(g) +1302(g) — 8CO>2(g) +10H:0(1); AH? = -5756 kJ 
(1) 575.6 (2) 287.8 (3) 182 (4) 57.56 
What is the internal energy (kJ) change occurs when 36 g of H5O(l) converted to H2O(g)? 
AH°(vapourisation) = 40.79kJ/mol 
(1) 75.38 (2) 80.98 (3) 70.98 (4) 45.89 
If bond energies are denoted by E, the enthalpy of the reaction: 
CH=CH(g) T 2H»(g) و‎ C5Hag(g) , 1s 
(1) Ec=c + 2Енн -Ecc - 4Есн (2) Ec=c + 2Енн -Ecc -бЕс-н 
(3) Eczc = 2Egg Ecc -4EcH (4) Ec=c + 2Енн -Ec=c - 4Есн 
TOPIC 3: Entropy and Second Law of Thermodynamics 
Identify the correct statement regarding entropy: 
(1) At absolute zero temperature, the entropy of perfectly crystalline substances is positive. 
(2) At absolute zero temperature, entropy of perfectly crystalline substance is taken to be zero. 
(3) At 0°C the entropy of a perfectly crystalline substance is taken to be zero. 
(4) At absolute zero temperature, the entropy of all crystalline substances is taken to be zero. 
Unit of entropy is 


(1) JK mol! (2) J mol! (3) J^ К mol! (4) JK mol! 

А 5° will be highest for the reaction 

(1) Ca(s) +30. (g) — СаО (s) (2) CaCO, (s) —9 CaO(s) * CO, (g) 
(3) С(ѕ) +0, (s) — CO, (g) (4) N, (g)+ O, (s) —9 2NO(g) 


In which of the following entropy decreases? 

(1) Crystallization of sucrose from solution (2) Rusting of iron 

(3) Melting of ice (4) Vaporization of camphor 

Given the following entropy values (in J K mol’) at 298 K and 1 atm :H»(g), Cl;(g) and HCl(g) are 
130.6, 223 and 186.7 respectively. The entropy change (in J Kî mol) for the reaction H»(g) + Cl;(g) 


— 2 HCl g) is 

(1) 7540.3 (2 727,0 (3) -166.9 (4) +19.8 

Which one of the following demonstrates a decrease in entropy? 

(1) Dissolving a solid into solution (2) An expanding universe 

(3) Burning a log in a fireplace (4) Raking up leaves into a trash bag 

Considering entropy (S) as a thermodynamic parameter, the criterion for the spontaneity of any process is 
(1) A S system + A 5 surroundings > 0 (2) A S system -A S surroundings > 0 

(3) A S system 20 only (4) A 5 surroundings > 0 only 


TOPIC 4: Spontaneity, Gibb’s Free Energy and Equilibrium Constant 
A reaction with AH = 0, is found to be spontaneous. This is due to 


(1) AS is negative (2 AS is positive (3) T As is positive (4) Both (2) and (3) 
If for the reaction at 300 К: 2Mg(g) + O»(g) > 2MgO(s); А. Н = - 1202 kJ mol’ and A,S- – 217.0 JK” 


mol’. The total entropy change (AS) r and gibbs energy change during the course of reaction (A, G) are 


respectively: 

(1) 3.79 x 10°Jk ‘mol, – 1136.9 Kj (2) 3.79 x 10°Jk "mol", + 1000 J 

(3) + 1000 Jk mol’, 3.79 x 10° J (4) - 1136.9 kJ, 3.79 x 10° J 

Which of the following pairs of processes is certain to occur in a spontaneous chemical reaction? 
(1) Exothermic and increasing disorder (2) Exothermic and decreasing disorder 

(3) Endothermic and increasing disorder (4) Endothermic and decreasing disorder 


64. The enthalpy and entropy change for the reaction 
Вг›(1) + Clo(g) > 2 BrCl(g) 
are 30kJ mol and 10° JK! mol respectively. The temperature at which the reaction will be in 
equilibrium is 


(1) 273 K (2) 450 K (3) 300 K (4) 285.7 K 

65. AGinAg;O—2Ag + 1/20; at a certain temperature is 10 kJ mol’. Pick the correct statement. 
(1) ۸8۰0 decomposes to Ag and O2 (2) Ag and O; combines to form Ag;O 
(3) Reaction is in equilibrium (4) Reaction does not take place 


66. Identify the correct statement for change of Gibbs energy for a system (А Gsystem) at constant temperature 
and pressure 
(1) If AGsystem = 0, the system has attained equilibrium. 
(2) If A Gsystem = 0, the system is still moving in a particular direction. 
(3) If A Gsystem < 0, the process is not spontaneous. 
(4) If A Gsystem > 0, the process is not spontaneous. 
67. A spontaneous reaction is impossible if 
(1) both AH and AS are negative. (2) both AH and AS are positive. 
(3) AH is negative and AS is positive. (4) AH is positive and AS is negative. 
68. Pick out the wrong statement: 
(1) The standard free energy of formation of all elements is zero 
(2) A process accompanied by decrease in entropy is spontaneous under certain conditions 
(3) The entropy of a perfectly crystalline substance at absolute zero is zero 
(4) A process that leads to increase in free energy will be Spontaneous 
69. The dissolution of KCl in water is endothermic yet it dissolves in water spontaneously. Which one of the 
following best explains this behaviour ? 
(1) Endothermic processes are energetically favoured. 
(2) The electrostatic bonds between the ions are not too strong. 
(3) Energy changes have nothing to do with the dissolution processes. 
(4) The entropy driving force causes the dissolution. 
70. Which of the following thermodynamic condition at constant pressure and temperature is necessary for 
the spontaneity of a process? 
(1) (dU - TS + PV) < 0 (2) d(U - TS + PV) «0 
(3) d(U - TS + PV) =0 (4) d(U + TS + PV) «0 
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(L) (c) 

In an adiabatic process, no exchange of heat takes place between the system and 

surroundings, i.e., dQ = 0. Such a condition exists when the system is thermally isolated. 
(2.) (b) 

p=latm 

= (50 15) = 351 
W = —p. AV = —1 x 35 
= —35 Latm 

Hence, work done by the system on the surroundings is equal to 35 L-atm. 
(3.) (b) 

Given: (i)H; +70, > H20; AH = -- KJ 

(i)CsHıo +0 > 660, + 590; AH = —3800 К) 

(iii) CgH42 + 905 > 6C0, + 6H50; AH = —3920 kJ forthe reaction 

Ce Hi + H2 2 СН} 

[It is infa ct Eq. (i) N. (i) Eq. (iii)] 

Thus, AH = —241 — 3800 — (3920) = —121 К) 
(4.) (d) 

As we know that, 

Work done(W) = 2.303 nRT log 


Hence, /i and V, are in ratio in the relation. So, unit may be expressed in any one of 
m?, dm? or cm?. 

(5.) (c) 
Macroscopic properties which determine the state of a system are referred as state 
functions. The change in the state properties depends only upon the initial and final 
state of the system. All thermodynamic functions are state functions except work and 
heat. 

(6.) (a) 
TV”! constant 


= 
Tfinal Vi 


T _ Gy" — 22/3) 


T final 
T 


u T 
Tfinal 2(2/3) 


(7.) (b) 

AG = AH — TAS,T = 25 273 = 298K 

= —11.7 x 10? — 298 x (—105) = 19590] = 19.59 kj 
(8.) (a) 


Bomb calorimeter is commonly used to find the heat of combustion of organic 
substance which consists of a sealed combustion chamber called a bomb, if a process 
is run in a sealed container then no expansion or compression is allowed, so W = 0 and 
AU = q. mus it hasAU < 0,W =0 

(9.) (d) 
It does not violate the first law of thermodynamics but violates the Il law of 
thermodynamics 

(10.) (b) 
CH, + 20, > CO, + 0 
Molecular weight of CH, = 12 + 4 = 16 
On the combustion of 2.0 g of methane = 25.0 kcal 


On the combustion of 16.0 g methane = 25х16 = 200 kcal 


(12.) (d) 
In isothermal reversible process, ideal gas has constant volume and so, AE =0 and 
AH = AE =0 
(13.) (c) 
1/2 


W — рау = —p(V? — V1) 
1/1 
W = —1(20 — 10) = —10 dm? atm 
8.314]K ! mol! 

= —10 dm” x 0.0821 с СЕИ 
From, lst law of thermodynamics 
AU = q + И 

= 800] + (—1013]) = —213] 


(15.) (с) 

Bomb calorimeter measures q, which is equal to ДЕ. 
(16.) (d) 

Formonoatomic gas, y; — 2 = 1.67 


Fordiatomic gas, y; = 2 = 1.40 


1.67 
. үнү, = = = 1.19:1 


1.40 
(17.) (b) 
Eq.(b) showslargest phase change ie,gas solid 
(18.) (d) 
Heat of combustion is usually measured by placing a known mass of a compound in a 
steel container called a constant volume bomb calorimeter. 
AE = C X At X = 
Where, C-heat capacity of calorimeter, At = (t; - ti) m=mass of substance taken and 
M -molar mass of substance 
(19.) (b) 
W = —pAV 
Given, p + 100kPa = 10° Pa, 
V, = 1dm* = 10 ?m5,V; = 1m? 
W = 10° x (1 — 105) 
^ W = 99900 J 
(20.) (d) 
(CH3)2C = CH2(g) + 602(g) ^ 4CO5(g) + 4H20(1) 
Ang = 4 — 7 = —3(ie, negative) 
We know that AH = AE + AngRT 


= AE (Am) RT ( Ang = ve) 
«AH < AE 
(21.) (c) 
AS = 16] mol 1K 1 
AHyapour 6 X 1000 


"bp “Aor 16 
— 375K 
(22.) (a) 


Heat capacity of waterpergram = 5 — 4.17 ) 


18 
Q = mst = 100 x 4.17 х t = 1000 
1000 
“100x417 ^45 
(23.) (a) 
For an endothemic reactions AH is postive because in endothemic reaction heat is 
always absorbed. 
(24.) (b) 
Hess's law is based upon law of conservation of energy i.e., first law of thermodynamics. 
(25.) (a) 
itisan adiabatic expansion and W (rev) is maximum. 


f; ۱ > Т; | 
irreversible reversible 


(27.) (b) 
AH рег1.69 = 0 = 0.64 kcal 
(28.) (d) 
(a) Forisochoric process, AV = 0 
W = рлу = 0 
^ AE = 0 
(b) For adiabatic process, 0 = 0 
AE = W 
(c) Forisothemal process, ЛТ = 0 
апа ЛЕ = 0 
Q = -W 
(d) Forcyclic process, state functions like 
AE = 0 
О = -W 
(29.) (а) 
In the adiabatic processno heatentersorleavesthe system i.e., q = 0. 
(30.) (c) 
If AH = + ve and AS = — ve then the reaction is spontaneous 
(32.) (c) 


According to Hess's law, the total heat changes occuming during a chemical reaction 
are independent of path. 


AH 
А — 3 
W 
C——D 
AH =q+V+2x 
(33.) (a) 
For exothermic reactions, Keq vanes inversely with T while in case of endothermic 


reactions, Keq vanes directly with Т 
(34.) (a) 


For isochoric process, AV = 0 so, q, = AE ie, heat given to a system under constant 
volume is used up in increasing AE 

(37.) (c) 
We know that intemal energy of a gas depends upon its pressure and temperature. 
Thus, if a gas expands at constant temperature and pressure, than its intemal energy 
remains same 

(38.) (c) 
For exothermic reaction, AH = (—) forendothermic reaction, AH = (+). 

(39.) (b) 
Every system having some quantity of matter, is associated with a definite amount of 
energy. This energy is known asintemal energy. It is sum of many type of energies, such 
as translation energy, rotational energy, vibrational energy, electronic energy and 
bonding energy of the molecule. 
E = Etrans + Erot t Evib + Eponding t E electronic 


(40.) (a) 
From first law of thermodynamic. 
AE = q + W Given, q = +300 cal ("Heat is absorbed) 
W = —500 cal 


(“Work is done on surroundings) 
ЛЕ =q +W = 300 + (—500) 
= —200 cal 
(41.) (b) 
Work done in 1s = 400 | 
Hence, work in 5 min (300 5) 


= 400 x 300 = 120 kj 
120 kJ 


AHSap. = TY —43.2 kj / то! 
(42.) (a) 

Bond breaking processordecomposition processes are endothermic process. 
(43.) (a) 


Work done due to change in volume against constant pressure, 
W = —p(V; — V) 
——1x10?^Nm7(1x107—1*x102)m? 
= —900 Nm = -900] (1Nm-1J) 
(44.) (a) 
The compressor hasto run forlongertime releasing more heat to the surroundings 
(45.) (c) 
Standard heat of formation of methane is represented by C(graphite)+2H(g) = CH,(g) 
because the elementsta ken are in their standard state 
(46.) (b) 
0.2 mole will neutralize 0.2 mole of HNO, heat evolved = 51 x 0.2 = 11.4 К 
(47.) (a) 
q = -10kLW = —4k]J 
„ AE = q И 
= 10-4 = 6K 
So, energy increases by 6 К) 
(48.) (a) 
Foran isothermal process, AE = 0 
Asthe processistaking place at constant T and p hence, from equation, 
AH = AE + Ap.V 
We have, AH=0+0xV=0 
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13. 


14. 


15. 
16. 
17. 


Hence, forthe process, AH = AE = 0 


TOPIC WISE PRACTICE QUESTIONS - SOLUTIONS 


(3) Ozone gas have maximum internal energy. 
For non-linear molecule, 
КТ 2RT 
Se (N) 
2 2 
For linear molecule, 


E = (N-) Er 


E= 


(2) When both P and V are changing 

AH= AU+ A(PV) 

zAU + (PaVo Em PiVi) 

AH = 40 + (20 – 3) 

= 57 L atm 

(3) Closed system can exchange energy and not matter with surroundings. Pressure cooker provides 
closed system. 

(2) We can describe the state of a gas by quoting its pressure (P), volume (V), temperature (T ), amount 
(n) etc. 

(3) 

(2) For an isothermal process AE = 0 

(2) As volume is constant hence work done in this process is zero therefore heat supplied is equal to 
change in internal energy. 

(1) Internal energy is dependent upon temperature and according to first law of thermodynamics total 
energy of an isolated system remains same, i.e., in a system of constant mass, energy can neither be 
created nor destroyed by any physical or chemical change but can be transformed from one form to 
another AE=q+W 

For closed insulated container, q = 0, so, AE = +W, as work is done by the system. 


(4) 


(1) AE -AQ-W 
For adiabatic expansion, AQ = 0 
=> AE--W 


The negative sign shows decrease in Internal energy, which is equal to the work done on the system by 
the surroundings. 

(3) During isothermal expansion of ideal gas, 

AT =0. NowH = E + PV 

~ АН = AE + A(PV); . AH= AE+ A(nRT); Thus if AT = O., AH = AE 

i.e., enthalpy remains unaffected 

(4) We know that heat (q) and work (w) are not state functions but (q + w) is a state function. H — TS (i.e. 
G) is also a state function. 

(4) For a cyclic process 

AE = 0, AH-0and AG =0. As all depend upon final state and initial state, ‘W’ doesn't depend on 
path followed. 


(2) q=-w,,, = auer log 3 = 2.303x 9 2х 300 log + = —13.82 kcal 
Р, 4 10 
(4) 

(1) Heat is generated on compression of а gas. 

(3) For 5 moles of gas at T, PV; = 5 RT 

For 5 moles of gas at T-2, PV» = 5R(I-2) 

Hence, PV2 - PV; = P(V;- VI) = PDV 

= 5R[T-2-T] = —10R 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


or, -P A V = 10R (AV is negative, W is positive) 
(4) When work is done by the system, AU = d= W 


(2) W = 2.303 nRT log 


2 
1 20 
= 2.303x TE 2× "0080 = 8180 calories 
(3) For isothermal reversible expansion. 


w=-nRT РВЕ 
V 


(3) W = -P A V=-10° (1x107 —1x107) = -900J 


(4) The difference between AH and AU is not usually significant for systems consisting of only solids or 
liquids. Solids and liquids do not suffer any significant volume changes upon heating. The difference, 
however, becomes significant when gases are involved. 
(3) Given C, = 75 J K mol”. 
1 
n g moles, Q=1000J, AT=? 


1000x18 - 


100x 75 

(2) AH= AE+ PA V, for solid and liquid, 

AV = ог AH = AE + An RT, for solids and liquids An = 0. 

(2) For № + ЗН —> 2NH3; Ang=2-4=-2 

AH = AU + AnRT 

Now, АН = AU-2RTor AU = AH ZRT; .. AU» AH 
1 

stability of compound 


Q = nC, AT > AT = 2.4K 


(3) Energy absorbed oc 


Energy released u stability of compound 

Thus, the order of stability is 

142.2 > 25.9» — 46.2 > — 3932 i.e. O3 > HI > NH; > CO; 
(3) C + 0.9 СО», AH = -393.5 kJ / mol 

It means heat of formation of 1 mole (44 g) of CO» 

= —393.5 kJ/mol 


—393.5 
. Heat of formation of 1 g of CO; = = PE, kJ / mol 


—393.5 


Heat of formation of 35.2 g of СО» = x35.2= — 314.8 KJ; 315 kJ 


(4) We know that 

AH= AE+PAV 

In the reactions, Hy + Br; + 2118+ there is no change in volume or AV = 0 
So, AH= AE for this reaction 


2 2A1+30 + AL O,, AH = -1596kJ ------- i 
2 2 2 3 


207 +50, Cr, O., AH = -1134kJ -------- (ii) 


By (i) - (ii);  2Al4Cr;03 Y 2Cr +Al,O3, AH = -462 kJ. 
(2) 1M H>SO, = 2g eq. of Н,504. 


1 
Hence у = 2x or Eco 


(2) A —— B, AH = + 24 kJ / mol 
=> Hpg- Над = + 24 . (i) 
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34. 


35. 
36. 


37. 


38. 


39. 


40. 


41. 


B —— C, AH -- 18 kJ/mol 
— Hc- Нь = – 18 . (li) 
From Eqs. (i) and (ii), we have 


Hc = Ha = 6 

s Hg > Hc > Ha 

(1) No. of moles of hydrogen 
Mass 4 


= ۔۔ '۔ا۔تےسسسٹ سس سے‎ = — = 2 moles 
Molecularmass 2 


Given 2H, (g) > 4H(g), AH = 208 kcal 
„Н, (g) 2H(g) AH =104 kcal 


1mol 


Bond energy of H-H bond is 104 kcal 
(2) A Hs-s+ 2 A Hys = 239 2 A Hips =175 
Hence, AH, = 239-175 64 kcal mol 


Then, AH for 8S(g) + Sa(g) is 8 х (-64) = —512 kcal 

(3) In a reversible process the work done is greater than in irreversible process. Hence the heat absorbed 
in reversible process would be greater than in the latter case. So, 

Т, (rev) < T, (irrev) 

(3) 

(2) This is combustion reaction, which is always exothermic 

hence AH = —ve 

As the no. of gaseous molecules are increasing hence entropy increases 
now AG= AH-TAS 

For a spontaneous reaction 

AG - -ve 

Which is possible in this case as AH = ve and AS = +ve. 


(2) CH, (g)+ >0, (в) > CH.OH(1); AH =? 


г. AH =[(AH of combustion of CH30H) – (АН of combustion of CHa)! 
-[C) -C3I* I-y *x]2x-y 
Given, AH - -ve 
“x-y<0 
hence x < y 
(4) H»(g) + Bro(g) ^ 2HBr(g) 
AH? = (BE) reactant = (BE) product 
= (433 +192) - (2x 364) 
= 625 728 = – 103 kJ 
(1) H»(g)* O»(g) —o H20»(g) 
A H reaction E B. E. Reactants B. E. products 
B. E. (H- Н) + B. E. (O = O)] - [2B.E.(O - Н) + B. E. (O- O)! 
= [438 + 498] — [2 х 464 + 138] = 936 - 1066 = -130 kJ mol”! 
(3) AE = liete ےر‎ — 360 
m 4 
AE = — 360 kJ mol” 
(1) To calculate average enthalpy of C — H bond in methane following information's are needed 
(1) dissociation energy of H» i.e. 
ZH, (g) — g); AH = x (suppose) 
(ii) Sublimation energy of C(graphite) to C(g) 
C(graphite) ——» C(g); AH = y (suppose) 
Given 
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44. 


45. 


46. 


47. 
48. 


49. 
50. 


51. 
52. 


53. 
54. 


55. 


C( graphite) + 2H»(g) ——> CH4(g); AH 775 kJ mol! 

(4) Ozone (Оз), the allotropic form of oxygen is of higher energy (by 68 kcal mol’) than O2. Hence, Оз 
can not be taken as the reference or standard state. 

(2) Enthalpy of formation of CHa, CO and H20 are 52, 

— 394 and - 286 kJ/ mol respectively. (Given) 

The reaction is 

CoHa + 3094 2002 F 2H50. 

change in enthalpy, 

(A H) = A H products - A Н reactants 

= 2x (-394) + 2x (-286) - (52 + 0) 

- — 1412 kJ/ mol. 

(3) In the second experiment , the heat produced is twice that in first case but at the same time thermal 
capacity of the resulting solution (twice as that in first case) is doubled. Hence, temperature rise will be 
the same. 

(2) Enthalpy of reaction 

B B.E (Reactant) = В.Е (Product) 

=| BE c-o) + 4BE( 4 + BEq н, | =| В.Б, + SBE) | 


= [606.1 + (4 x 410.5) + 431.37)] - [336.49 + (6 x 410.5)] 
= 120.0 kJ mol! 

(1) Given S(s) + 3F2(g) > SFe(g) ; АН = –1100 kJ ...(i) 
S(s) > S(g); AH = 275 kJ . (ii) 

1/2 F»(g) F(g); AH = 80 kJ . .. (iii) 

To get SFg(g) > S(g) + 6F(g) we can proceed as 

(ii) * 6x (iii) — (i) 

. SFe(g) > S(g) + 6F(g); A H= 1855 kJ 


1 
Thus average bond energy for S-F bond = — = 309.16 kJ 


(1) Fe203(s)+ CO(g) ——> 2FeO(s)+ CO»(g) 

AH = -26.8 + 33.0 = + 6.2 kJ 

(1) 

(1) Hess’s law is used for calculating enthalpy of reaction. 
(2)X ЭА + qı 

q2 + А В 

В Ү + 03 

q2+X>Y+qi+q3, АН = رو - دو‎ - 93 


8 7 
2(0 = ک2‎ 2/50 287.8 kJ 


(1) H20 (I) H20 (g) 

A Hyap = 40.79 kJ/mol 

AH = AU + AngRT 

> 40.79 kJ/mol = AU + (1) (8.314 JK mol) (373 К) 


k 
> AU" == | 40.79kJ / ш ү / mol | = (40.79 = 3.10)kJ / mol = 37.69. 
1000 inel 
k 
Internal energy change for 36 g of water — e, NL 
mol 18g/mol 
AU - 75.98 kJ 
(1) 


(2) According to 3rd law of thermodynamics at absolute zero temperature entropy of perfectly crystalline 
substance is taken to be zero. 


_Ч 
(I) AS =— 
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63. 
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qe required heat per mole 

T —— constant absolute temperature 

Unit of entropy is JK! mol! 

(2) Eq. (2) shows largest phase change i.e., solid ——> gas 

(1) Because randomness is decreased. 

(4) 

(4) Raking up leaves into a thrash bag results in decrease in randomness i.e. decrease in entropy. 
(1) For a spontaneous process, A Siota is always positive. 

(2) AG= AH- TAS 

AG - - TAS (when AH = 0 and AS = +уе) 

AG = ve 

(1) AGS AH- TAS 

= — 1202 - (- 217 x 10? x 300) = – 1136.9 kJ 

Heat released will be absorbed by the surroundings to increase the entropy of surroundings. 


3 
AS, = 1200 X1U = 44,01x10° K mol 
| 300 
A Soal == 217 + 4.01 x 10° = + 3793 JK mol ! 


(1) 
(4) We know that, AG= AH- TAS 
When the reaction is in equilibrium, AG - 0 
0-AH-TASS T= 28 
AS 


T- een M 285.7K 
105 


(1) AG = —ve means the reaction is spontaneous. 
(1) If A Gsystem = 0 the system has attained equilibrium is 
right. In it alternative (4) is most confusing as when 
AG > 0, the process may be spontaneous when it is coupled with a reaction which has AG < 0 and total 
AG is negative, so right answer is (1). 
(4 AG= AH- TAS; AG is positive for a reaction to be non-spontaneous when AH is positive and AS 
is negative. 
(4) A process is spontaneous only when there is decrease in the value of free energy, i.e., AG is —ve. 
(4) 
70. (2) 


NEET PREVIOUS YEARS QUESTIONS-EXPLANATIONS 
(4) Let B.E of xa, y» and xy are x kJ mol’, 


0.5 x kJ mol and x kJ mol” respectively 
1 1 

ps ws — xy; AH 200 kJ mor! 
AH=-200=S (B.E)neactants — SGB. E) product 


1 1 
ae) % 1005 

On solving, x = 800 kJ mol 
(1) Given AH 35.5 kJ mol! 
AS -83.6JK ! mol! : AG= AH- TAS 
For a reaction to be spontaneous, AG = —ve 
i.e, AH«TAS 

„АН _ 35.5x10° mol 

AS 83.6JK ` 


10. 


So, the given reaction will be spontaneous at T > 425 K 
(2) The system is in isolated state. 
> For an adiabatic process, q = 0 
AU=q+w 
—AU=w=-pAV=-2.5 atm х (4.5 — 2.5) L 
= —2.5 x 2 L-atm = —5 x 101.3 J = —506.5 J «—505J 
(3 AG= AH- T: AS 
For a spontaneous reaction AG = —ve (always) 
which is possible only if 
AH «0and AS>0 
7. spontaneous at all temperatures. 
(1) C + O: — CO, + 393.5 kJ/mol 
12g 44g 
44g is formed from 12g of carbon 


12x 35.2 
35. 2g is formed kom Ê of C 


= 9.6 g of C = 9.6/12 = 0.8 mole 

] mole release heat 393.5 kJ 

0.8 mole release heat = 393.5 x 0.8 

= 314.8 kJ «315 kg 

(2) Given AU = 2.1 k cal., AS = 20 cal. K. 
T=300K 

AHS AU + AngRT 

Putting the values given in the equation 


AH 2.172 * 2 х 300 
1000 


= 2.1 + 1.2 = 3.3 Kcal. 
Now, AG= AH- TAS 


= 3.3-0 x ai 
1000 


= —2.7 Kcal. 


W = -Pex (V2-V1) 

Рь = 2 bar 

Vi =0.1L 

V5 = 0.25 L 

W = -2 bar[0.25 - 0.1] L 
W=-2 х 0.15 bar L 

W = —0.30 bar L 

W = (-0.30) x 100 = —30 J 


2H(g)  H, (g) 


Due to bond formation, entropy decreases. 


wey = — Pea f- Vi) 
= - 10? Nm UO m? - 10 m?) 
= — 10° Nm х107° [10 - 1]m* 
- - 900 J 


11. 


12. 


In adiabatic expansion cooling effect will take 
place, Tc will be less then ТА. 
in adiabatic expansion 9 = Û 
AU = w 
Мру < О 
AU « 0 
nC, Al > 0 
AT « 0 
Tc - TA « 0 
Tc < TA 
AG = AH TAS 
For spontaneous, 
AG <0 


AH - TAS < О 
AH 


AS > — 
T 
30x10°J mol’ 
450K 
AS > 66.6 J mol 'K ' (Check by options) 


AS > 


АН = X(B.E)Reacanss ¬ LGB. Epproducts 
-109 = [B.EH-H) + B. E Rr-Byjl = [2 X B. EA Bol 
-109 = 435 + 192 - 2 хВ.Ен в) 


BE, gj 4982192199 M 


For free expansion of an ideal gas under adiabatic conditions w = 0, q = 0 and AT=0 
2Cl СІ,(9); ۸,7 «0 and A,S <0 
Cp – Су =К 
Isothermal condition dT = 0 = аи = 0 (ог) Ли = 0 
Irreversible isothermal expansion AS, * 0 
Work can be calculated as area under the curve 
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Interactive Learning Environment: Teachers can engage in discussions, ask questions, 
and seek clarifications within the group, creating an interactive learning environment. 
This fosters collaboration, peer learning, and knowledge sharing among group 
members, enhancing understanding and retention of concepts. 


Access to Expert Guidance: SOE WhatsApp groups are moderated by subject matter 
experts, teachers, or experienced educators can benefit from their guidance, 
expertise, and insights on various academic topics, exam strategies, and study 
techniques. 


Join the School of Educators WhatsApp Group today and unlock a world of resources, 
support, and collaboration to take your teaching to new heights. To join, simply click 
on the group links provided below or send a message to +91-95208-77777 expressing 
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inspire the next generation of learners. 
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1. Share your valuable resources with the group. 

2. Help your fellow educators by answering their queries. 

3. Watch and engage with shared videos in the group. 

4. Distribute WhatsApp group resources among your students. 
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Additional notes: 
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2. After sharing resources with students, consider deleting outdated data if necessary. 
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e No personal chats or messages. 
e No spam. Or voice calls 
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